For this data article, the accuracy of different rheological models in estimation of rheological parameters of a bentonite-gel, water-based mud under ambient and elevated conditions were examined. The ambient conditions are pressure of 14.7 psia and 80°F temperature while the elevated conditions are constant pressure of 5000 psi and different down hole temperatures of 120°F, 160°F and 200°F. An OFITE, eight (8) speed rotational viscometer model 800 was used for ambient rheological properties measurement while a Chandler Model 7600 HTHP Viscometer was used to carry out rheological measurements at high temperature and pressure condition. The various rheological models under investigation are the Newtonian, Bingham Plastic, Power Law, American Petroleum Institute model (API 13D), Herschel-Bulkley, Unified and Casson Models.
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Value of the data
The data are of immense benefit to the scientific community and researchers because it showed the effect of high temperature and pressure on drilling fluid rheological properties such as plastic viscosity, yield point and gel strength of water based drilling mud.
The data provide useful information to the community of scientists and engineers by describing the flow behaviour (shear-thinning) phenomenon of water based drilling mud at high temperatures and pressures.
The data will provide useful technical information to the scientific community and the petroleum industries on the best rheological model that can suitably represent water based mud. This information is very crucial in pressure losses and equivalent circulating density estimations.
The data provides useful information to the petroleum industries on the accuracy of each rheological model stress values at high shear rate condition in the drill pipe and low shear rate condition in the bit.
Data
The data obtained from this research work comes from the experimental investigation of the effect of temperature on the rheological behaviour of water based drilling fluid. The data described the predictive ability of various drilling fluid rheological models in estimation of shear stress values at different shear rate conditions. Similarly, data on behaviour of each model at various temperatures and pressure conditions were also provided. Table 1 shows the rheological properties (shear stress, plastic viscosity, yield point and gel strength) of the formulated bentonite gel-water based mud at different temperatures while Table 2 describes the Newtonian rheological parameters at different temperatures. The Bingham Plastic yield stress (τ y Þ and plastic viscosity ðμ p Þ are shown in Table 3 while Table 4 shows the Power Law flow behaviour index (n) and consistency index (K). The API model rheological parameters are shown in Table 5 . Rheological parameters of Herschel-Bulkley and Unified rheological models are shown in Tables 6 and 7 respectively. The casson yield stress, plastic viscosity and casson stress model equations are described by Table 8 . Fig. 1 is the pictorial representation of an OFITE, 8-speed rotational viscometer model 800 for stress values measurement at ambient conditions while Fig. 2 represents Chandler (Model 7600) HPHT Viscometer for high-temperature, high-pressure shear stress measurement. The Newtonian rheological plot for the estimation of fluid viscosity at various temperatures is shown in Fig. 3a-d. Fig. 5a -d represents the logarithmic plot of (τ-τ oH ) versus (γ) at different temperatures for the estimation of Herschel-Bulkley flow behaviour index (n H ) and consistency factor (k H ). Finally, Fig. 5a -d is the plot of square root of shear stress (τ 0.5 ) against the square root of shear rate (γ 0.5 ) for the deduction of casson yield stress (k oc ) and plastic viscosity (k c ).
The plot of measured stress and predicted stress by different rheological models at 80°F, 120°F, 160°F and 200°F are shown by Fig. 6a-d respectively. 
Mud sample preparation and rheology measurement
A bentonite-gel water based mud was prepared in the laboratory under standard recommended procedures of American petroleum institute (API). The mud consists of fresh water as base fluid and bentonite as viscousity enhancing agent. Other additives include carboxyl methyl cellulose (CMC) as fluid loss control agent and potassium chloride (KCl) for inhibition of shale swelling and dispersion. Similarly, Soda ash was added for treating possible calcium contamination while sodium hydroxide (NaOH) was used as PH control agent. Barite was added as weighting agent with some biopolymer as rheology modifier. The rheological properties of the mud sample were determined at temperature of 80°F by using an OFITE, 8-speed rotational viscometer model 800 shown in Fig. 1 while Chandler Model 7600 HTHP Viscometer shown in Fig. 2 was used to measure mud sample rheological properties at elevated temperatures of 120°F, 160°F and 200°F at constant pressure of 5000 psi. This Viscometer is designed for determining the rheology of drilling fluids while subjected to varying well conditions in accordance with International Standard Organization (ISO) and American Petroleum Institute (API) standards. The viscometer has a rotational speed varying from 0 to 900 rpm with upper limit of pressure and temperature of 40,000 psig and 600°F respectively. It also has an automatic tenseconds and ten-minutes gel strength measurement. [1] assumes that shear stress (τ) is directly proportional to the shear rate (γ) and the constant of proportionality is the fluid viscosity (m). The shear stress can be mathematically described by Eq. (1). 
Bingham plastic rheological model
The Bingham plastic model [2] is a two parameter model that is mathematically represented by Eq. (2). Bingham Plastic fluids are characterized by a yield stress (τ y ) and plastic viscosity (m p ) that are not shear rate dependent [3] .
Where τ y is called the yield stress and the unit is lb/100 ft 2 or Pa, μ p is the plastic viscosity of the fluid in mPaS (cp), and γ is the shear rate (s 
Power law rheological model
The power law model [4] is expressed by Eq. (5)
where n is the dimensionless flow behaviour index which is an indicator of the shear thinning or thickening nature of the fluid [5] and k is the consistency factor in lb/100 ft 2 which can be converted to pascal through multiplying by 0.511 conversion factor [6] .
n ¼ 3:322 log θ 600 θ 300 ð6Þ
API rheological model
The API rheological model was proposed as a panacea to the underestimation error that is associated with power law rheological model at low shear rate condition in the annulus. Hence a new equation was modelled to describe drilling fluid shear stress in the annulus [7] . [8] . The model as proposed by [9] is given by Eq. (14).
Where γ is the shear rate (s -1 ), τ is the shear stress (Pa), n H is the flow behaviour index (dimensionless) and k H is the HRBM consistency index in (Pa) and τ OH is the HBRM yield stress (Pa).
A plot of log (τ-τ oH ) versus log (γ) as shown in Fig. 4a-d will result in a straight line with intercept log k H and slope n H respectively.
Unified rheological model
The unified model equation is a more correct form of the Herschel-Bulkley rheological model. The mathematical form is represented by Eqs. (15) and (19) for drill pipe and annulus respectively [10] . 
